Evaluation of drug efficacy in vitro using human small cell carcinoma of the lung spheroids.
Five human small cell carcinoma of the lung (SCCL) cell lines selected from 25 established cultures were grown as three-dimensional spheroid tumor models in either spinner culture or in static, agar-coated multiwells. Volume doubling times for the cell lines were approximately 4.5 days. Decreases in spheroid volumes after exposure to a variety of chemotherapeutic agents were used as indicators of drug activity. To further quantify cell killing in SCCL spheroids by chemotherapeutic agents 24 hours after exposure to drugs, a technique was employed that measured maximum levels of incorporation of 125IUdR after continuous labeling for 48 hours. The results of the use of this assay report for SCCL spheroid responses to various concentrations of doxorubicin hydrochloride, cytosine arabinoside, mechlorethamine hydrochloride, cisplatin, or etoposide. Some evidence for an intertumor heterogeneous response to chemotherapy is presented for some of the drugs tested. This assay was also used to characterize a potentiated cell kill when etoposide is combined with cisplatin and to identify activity by a new compound, diazoacetylcholine iodide (DACI), which was synthesized as an agent targeted for SCCL cells.